Activation-dependent changes in microenvironment of spinach ribulose 1,5-bisphosphate carboxylase/oxygenase.
The spinach ribulose 1,5-bisphosphate carboxylase/oxygenase was labelled with o-phthalaldehyde, which forms a stable fluorescent isoindole adduct at the active site. The fluorescence behaviour of the labelled enzyme after activation to different levels by Mg2+ was compared with that of a synthetic isoindole adduct of o-phthalaldehyde, namely 1-(hydroxyethylthio)-2-beta hydroxyethylisoindole in solvents of different pH and polarity. The results suggest that the microenvironment at the catalytically incompetent active site of the unactivated Rubisco is highly acidic (pH less than 2) in nature. The activation by Mg2+ results in the conformational change such that the effective pH at the active site increases to greater than 8. The polarity of the active site of the activated enzyme was found to be similar to that of a mixture of hexane and toluene.